TNFAIP3 downregulation mediated by histone modification contributes to T-cell dysfunction in systemic lupus erythematosus.
TNF-α-induced protein 3 ( TNFAIP3 ) is one of the major SLE susceptibility genes involved in the regulation of inflammatory responses through modulation of the nuclear factor-κB (NF-κB) pathway. We aim to assess TNFAIP3 expression in CD4 + T cells and the molecular mechanism underlying TNFAIP3 regulation in the pathogenesis of SLE. The expression and epigenetic regulation of TNFAIP3 in CD4 + T cells from SLE patients and normal controls (NCs) were investigated by RT-quantitative PCR, western blot and chromatin immunoprecipitation. The functional effect of TNFAIP3 was further evaluated by knockdown or overproduction of TNFAIP3 in CD4 + T cells from SLE patients and NCs. TNFAIP3 mRNA was significantly downregulated in the CD4 + T cells of SLE patients compared with NCs. The reduced expression of TNFAIP3 was associated with the reduction of H3K4me3 in the gene promoter region. Functional blockage of TNFAIP3 in normal CD4 + T cells using small interfering RNA increased the expression of IFN-γ and IL-17, but not IL-2, IL-4 and IL-5. Nevertheless, overexpression of TNFAIP3 in CD4 + T cells from SLE patients resulted in the suppression of IFN-γ and IL-17 production. The downregulation of TNFAIP3 in CD4 + T cells of SLE was potentially regulated by demethylation of histone H3K4, which led to a decreased amount of H3K4me3 in the promoter of the TNFAIP3 gene. The dysregulation of TNFAIP3 in CD4 + T cells may contribute to the pathogenesis of SLE by overproduction of inflammatory cytokine IFN-γ and IL-17. TNFAIP3 may serve as a promising target for the treatment of SLE in clinical practice.